Neck reconstruction for cervical scar contracture after burn injuries often takes priority over other areas. The ideal material for coverage of defects created by neck contracture release is thin, supple, large well vascularized healthy tissue. We present here our experience of seven cases of postburn neck scar contracture release and reconstruction with free parascapular flap cover. Patients and Methods: Seven adult females, 18-44 year age group, 6-15 months postburn, total body surface area 20-60% burns, moderate to severe contractures limited to the most visible anterior aspect of the neck were reconstructed with free parascapular flap. Results: All flaps survived with good aesthetic and functional mobility. Donor sites were closed primarily in all patients. Conclusion: Parascapular free flap reconstruction of postburn neck contracture is reliable and effective method. It provides large supple skin flap with good color match for esthetic and functional reconstruction of postburn neck scar contracture.
INTRODUCTION
Postburn neck scar contracture is a major complication that still represents a major challenge for reconstruction. The basic goals of reconstruction are restoration of appearance (symmetry, contour, color and texture match) and functional mobility. of the donor area undisturbed. The donor site is closed primarily, even for large flaps. [5, 6] The flap can be as wide as 15 cm and as long as 25 cm. [7, 8] The purpose of this article is to provide indications, methods and outcomes for free tissue transfer in severe neck scar contractures.
PATIENTS AND METHODS
Seven adult females were included in the study of age group 18-44 years, who presented to us 6-15 months postburn period. They had total body surface area 25-60% burns, incurred during domestic fire accidents. They had moderate to severe neck contractures with associated abdomen, chest, upper and lower extremity burns.
Evaluation of the patient for consideration of parascapular donor site included an examination of the back and shoulder to rule out significant shoulder morbidity or scarring of the skin in the region, and any signs of vascular insufficiency. Patients with previous axillary lymph node dissection were excluded from this study.
These patients underwent free parascapular flap neck reconstruction during the period from January 2010 to September 2011. All patients were followed up for a period of 24 months. Written, informed consent was taken from each patient, and the work was carried out as per ethical guidelines.
Surgical technique
The procedure was performed first with the patient in the supine position. The procedure was started by performing full release of the neck contracture. After full release the measurements of the defect created were taken, and the site of emergence of the vessel from triangular space was taken into consideration while designing the flap. The landmark for the point of emergence of the pedicle was from the omotricipital space and the lateral edge of the scapula. This space, limited by the teres minor above, teres major below, and long head of the triceps laterally, was felt as a depressed area with finger palpation. The main axis was constituted by the lateral border of the scapula. We divided the flap vessels at the level of the circumflex scapular artery or subscapular artery depending upon the factors like requirement of pedicle length and the caliber of recipient vessels.
Pre-operatively, all patients had a hand held Doppler examination to identify the donor vessel. Flap harvest was performed with the patient in the lateral decubitus position. As the parascapular branch of the circumflex scapular artery was constant in its presence and location in all cases we started our dissection from below upwards. We first performed the cutaneous incision of the lower end of the flap and the medial border of the flap down to the fascia but not including fascia.
The dissection was carried out at the same plane till we reached the lower border of the scapula. Careful dissection was carried out as the plane here is usually not very well-defined. Transillumination of the flap was very helpful in identifying the pedicle. Once the pedicle was identified dissection was carried out to the site of emergence of the vessels from the triangular space. The required thinning of flap was done on table. 5000 I Units of heparin was given IV 5 min prior to the division of the pedicle.
The anastomosis of donor and recipient vessels was done under microscope magnification, with 10-0 nylon intermittent sutures. Recipient vessels used were mostly facial artery and the internal jugular vein tributaries. Multiple tube drains were used to prevent hematoma or seroma formation under the flap. The donor site was closed primarily in two layers over a suction drain.
Postoperative management
The donor arm was immobilized in an arm sling for 5 days. Regular postoperative monitoring of the flap vascular flow was carried out with serial examination and pinprick. Minimal dressing given for the neck. Physiotherapy to improve shoulder strength commenced 3 weeks after surgery.
RESULTS
We did not have any total flap loss in all our seven patients [ Table 1 and Figures 1-5 ]. We experienced congestion and subsequent sloughing of the distal 1 cm of one flap. The width of this flap that proved consistent with direct closure of the donor defect in our series was 11 cm.
Full range of movement was restored in all patients after postoperative physiotherapy.
We have experienced one case of minimal donor site infection, which was easily managed by frequent dressings and topical antibacterial agents.
There was no incidence of hematoma or seroma formation either at the donor site or under the flap, as meticulous hemostasis and good suction drainage were insured in every case. Two patients underwent flap thinning by liposuction, and one patient had liposuction with scar revision surgery [ Figure 6 ].
DISCUSSION
The reconstruction of head and neck burns is challenging and traditionally involves skin grafting and local flaps. Free flaps have improved in versatility and variability in recent years and are now among the established techniques used in burn reconstruction.
The first free flap for burn care was performed in 1974 [9] and in 1997, a total face reconstruction was performed with bilateral free scapular mega flap. [10] Flap choice depends on defect size and available donor sites. It is important to respect facial esthetic units and reconstruct the entire unit when possible. [9, 11] Defects greater than two-thirds of the anterior neck require distant tissue and are usually not amenable to local flaps. Skin grafting can work well but often requires prolonged immobilization and pressure and is often not aesthetically pleasing. [12] Skin grafting of the resulting raw area after contracture release needs radical excision of the burn scar. In-adequate release of the burn contracture may result for fear of exposing the vital structures thus making flap cover necessary. The split skin grafted bed begins to contract almost immediately in the postoperative period. Splintage of the neck in extreme extension has to be maintained for a period of 6 months to 1 year. In many cases, however, this proves inadequate to prevent a recontracture. The increasing availability of facilities for microsurgery has seen a shift in the management of neck contractures from simple contracture release and skin grafting to radical scar excision and free flap cover. [13] Free flaps provide full thickness skin and subcutaneous tissue with improved aesthetics and better resurfacing than skin grafts. [14, 15] The neck mobility is greatly enhanced with free flap reconstruction. However, their thickness can blunt the cervicomental angle, and they routinely require thinning procedures. The flap of choice is a thin flap that covers the entire exposed neck when the shirt is worn. The parascapular flap easily fits into these criteria. The other indications are failure of skin grafting in patients with continued contraction, hypertrophic scarring or wound breakdown.
Both aesthetic and functional results are important for surgery of post-burn neck contracture, and the functional outcome is always considered first.
The free anterolateral thigh (ALT) musculocutaneous flap is also useful in head and neck reconstructions when adequate bulk is required with obliteration of dead space as in post-malignancy defect reconstruction. The excessive bulk, color mismatch and thickness of subcutaneous tissue of the ALT are the main disadvantages of the ALT flap. Furthermore, donor site scars associated with the use of skin grafts sometimes make the ALT unfavorable for reconstruction of post-burn neck contractures. [16] The use of the parascapular flap for reconstruction of severe contracted neck yielded an excellent functional restoration together with very good aesthetic results as the parascapular flaps provided ample amount of soft, pliable and relatively thin skin, together with minimal donor sites scars, which were closed primarily in all of our cases. However, the only limiting factor is the available width of the flap that can be closed primarily. This limits the use of this flap to those areas of the neck, which are vertically oriented, placed anteriorly and are not too wide. 
CONCLUSION
Free flaps are one of the many tools used in burn reconstruction and require long, complex and staged management with the need for future revisions. The surgeon and patient must be flexible and have realistic goals and expectations in facial burn reconstruction.
Parascapular flap is the author's method of choice for reconstruction of the post-burn neck when it is feasible owing to its reliable blood supply, large coverage area, and low donor-site morbidity to provide the desirable functional and aesthetic effect expected by both the patient and the surgeon.
